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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain high discharging capacity, high stability and a wide 
operating temperature range by specifying the amount of lithium in a transition metal main layer 
in a layer structure of a composite oxide containing Li, Ni, Co, M, and O in a specified rate and 
having the layer structure. 

SOLUTION: This positive electrode active material for a lithium battery is a composite oxide 
having layer structure, represented by the composition formula: LiXNi1~Y-QCoQMYOZ. In the 
formula, 0<X<1.1, 0<Y+Q<0.5, 0<Y<0.5, 0<Q<0.5, 1.8<Z<2.2, and M is an element such as 
silicon, titanium, or the like. A rate of lithium in the transition metal main layer in the structure 
is 0.5% or more but 1 5% or less. Ni, Co, and element M contained mainly in the transition metal 
main layer in the structure are hardly mixed with lithium contained in the lithium main layer, 
change to randomly arranged rock-salt structure is retarded, and heat generation is prevented. 
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a£TWft£lBia«#U **>&0. 5mA/cm* 
<D«»«e 3 . 0 V £ "CfiWS *feBK>lW»*ta 

[0046] 

[»t«4] WIW4"Cli. OTOJ^&SJt^SifcJ: 

-yjcftft k «- -x "rJVT^mm k a> h ^yjofD 
ftiWIltfi'yJ- EiMtT'L i : N i : C 
o:Ti=40: 17:2:1 k &!> i 3 tS^L, ^ 
%*X*5 0 0°C-C6B#F^ 0 O'CX'2 

4mmmmtbzk.t,zz.r). LiNi 0 . 86 co 0 . 10 T 

i o . o s O 2 k ^ril^f-cT) y f - 1> A-ft^ft k Wfi^ft * # 
mzZCOm&Mi 2 5°CT"7jcaL. L i N i 0 . 85 C 

o 0 . ioT i o. 05 o.m^^Mt^m^mm^z 
mfrL.rmz^xmk-thzuzk*), lini 

0.85^^0.10 1 - 1 - 0. 0 5 w 2 w^-o A^piyiv-* ±^ 

i N i 0 , 86 Co (1 . 10 T i 0 , 05 O 2 {iiISitarft*>. 

[ 0 0 4 7 ] Z<r> X o K kT#» LfclSfl d ^ISSft 
Mkf4€?fiSr. 2 5"C£iSWtO. 5mA/cm 2 <7) 
«S«ST"4. 3V4T"S«k. ^«7)f*3. OVt-Cft 

[0048] tfzZcom&iO. lmA/cm 2 (50mS 

4. 3vtT'?Emk, ^^4fcm«*«#: 

o omtx'timLKmn®Mk£%^*£fM}-mm 
^xm^ifztzb, ^mmnm^tifz. m->xz 
mm d % iesvsw k -t & mmmmm^m t «st- 

[0049] 4fcWHd*jEaBSflffltt"t*«ifi*, 4 
O'Ctfe^TO. 5mA/cm 2 «tSgST'4. 3V 
4T3EHU 4. 3Vfc3atttK«atJBBfLT, *® 
4tT-l:a& lBHffiftk. -e^O. 5mA/cm* 

«o«?s«ftT- 3 . o v t xnmz ttmnmmmmzm 

[00 50] HMfiJl-4T1i, ft#=6^X s Y, Q, 
MSr*-fl>ffl)t^L i x N i !. V _ Q C o Q M y O z T-^-X ^ 

M^^X^LfziiK HRKx ffljfc*L i x N i^y.jC 
o Q M Y O z (O^Xgl. 1, 0<Y + Q<0. 5. 0 
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<Y<0. 5, 0<Q<0. 5, 1. 8iZ^2. 2, 

tr l SSHJk^c* ) i. htihMWimxfo -> T , 

£-£tf £ U i^itlfiK'L i / ( N i 

+M) >lt%&£olzV^Mk-&mk~-v->-Mk-£ 

&t,ZL i x N i !.),.„ Co,M, OzW^Uf-^A-f^ft 

* * L y -f ^ fctt y f-*> -Mt£« 4 v « y f- 
<>iw ?ty*w&mzwx ■ mmx'% mnziatsm 

k IX^th Uf-?A*il!rC***£fc:tt, R««0S6* 
[00 5 1] 

1=2:1 fc&S J:3fc&£U **f»T5 0 0°CT'6 

mm. o o °cx*2 a mm»ms-f h £ 

i n i o 2 jaJ , (^»yf-^A-ft;-^!&*^at4'Ct»*»L. 
ratioTH^-fSifctio, LiNio 2 *f# 

fc. XflUliJft i 0, L i N i 0 2 iiJIfl§jI M 

[0052] ccoxoteixm^ifcumeziEmmi 

Xk-tlWtfc* 0. 5mA/cm»«18HMeC4. 
[0053] £fc£<7)15ffi£ 0 . 1 mA/c m^flSfl 

*atc. 4. 3vrcas*u zmtxmmzfim 

*i£ 3 0 oa&?MfcLfclRO«^£fi»U:fc £ 



[0 0 54] 4fctSfie*jESSS*Rf:t-6Wi*. 4 
CnCfciSVVCO. 5mA/cm ! (7)fSMt4. 3V 
*T3WU 4. 3Vfcl!BiflNc««£jMBrbT, 

liBBftiSU 5mA/cm' 
<9*8H»rC 3 . 0 V £ TJSfcS ^|K>;R«8*** 

K»iWKivri:j5*$h&»*. 

[0055] 

0 #fcjE»aaMt^iSfi f ^ ^ s « , 1 1 n 

miz IX V f-^ A«ft SrfHS U: . * fVRlHL U f-f A 

ftS:, JiRFJtTL i:Ni:Co = 20:9:li: : 5rl> 
J: o izM&U *M*PX'5 0 0"CT-6^ra. mfx*% 

tpT7 0 0 0 C-t"2 4 B#H»©a't-S» £ fc J: 0 . LIN 

1 o. 9 C o o. j 0 2 fc ^ixJ^t-iO y 

ftlrlffc, ijC(C£«a^*t2 5 0 CT-7K^L. L i N i 
0 . 9 c o 0 . i OiWWui-^Mukm^Amm^zMw 
L PmzX-yXm^hZkizX'O, LiNi 0 . 9 C 
o 0 .iO 2 *f»!t. XMfft^O- LiNio.gCoo.! 

nMffltitt* g^^jaifrjftfettsy^^ApSi- 

[0056] ££7)j; d (CfCffiRLfeKfif £IEfivSft 
Mfc-t SfSfi^, 0. 5mA/cm 2 cr)*^«-C-4. 

[00 57] ^5t£«S?ffi^0. lmA/cm^fllS 

aarc, 4. 3v^T-^mt. *<o44Ti3i*if* 

3 0 0 KftlrtR LizM(OW88&*W& tt: k £ 

mMktimmm^mcom^&x%»imz-t^m 

[0058] 

[it»j3] ttiw!3 , ctt. m<r)£o%mm?mz£ 
-mmk mst- -y tr^mmk^vmmt^y 

M-?i:bT"L i : N i : T i = 2 0 : 9 : 1 fc46 i 
3t^L. ^4 J -C-500°Ct"6B#H, WttfXJSft 
XI 0 0 <, CT2 4 5#rBl»a-f-&£ttCj; y . L i N i 
o. 9 T i o. i 0 2 k WX^)^Ml^k^^ 
?^t£«?I^-ft!^ 2 5*C-C*SfeL. L i N i 

0 . 9 T i 0 . i o^ym^Mk-smMm^zmfr 

L, ^StJ:-5-CI^*i-5£tK:«tO, LiNi 0 . 9 T 
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i o. i 0 2 £*t. XttEWfC J: 0 . L i N i 0 . 9 C o 0 . , 
4. 

[00 59] ^50j:dtLTfl«ttafig^lESffift 
Sfc-T&®ffi£. 0. 5mA/cm 2 cO«M««T"4. 
3Vlfc-C-3t;«U *05&3. OV^T*«£^K<?* 

[0060] £-k%fflgiiEfflfflmb -r&mm , 4 



O'CtfeWtO. 5mA/cm 2 f)lSfIt4. 3V 
iT'5KU 4. 3 vtr«Sfefc«S£*ie»r LT , *tf> 
**?W6£ljIiafilflrU Z?)m. 5mA/cm2 
0«M«Kt- 3 . 0 V & -CScHS itfclgOiSSBgifcfl 

[0061] m 







{%) 


2 street 

(mAh/g) 




4. 3vre^ 

11/4 0^1 
(mAh/g) 




a 


4, 3 


1 90 


®& 


1 85 




b 


Z. 3 


1 80 




1 7 5 




c 


2. 0 


1 8 5 




1 80 




d 


0. 5 


1 B 5 




1 90 


Ut«SM3 




0. 0 


2 1 0 




1 40 




f 


0. 0 


2 0 0 








3 


3. 9 


1 9 0 




1 30 



[0062] 










i 






2 






3 






4 






5 




[0ffi^fM£§M 0 Jl] 


6 




[Hi ] *^^safep(ti5»ts=j^ >Mm«^*^J 







[01] 
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(72)%BJ# «# JfB] F?-A(##) 5H003 M02 AA10 BB05 BDOO 

JKSWfftffiRfcWllT S 3 « 1 # B 5H029 AJ03 AJ12 AK03 AL06 AL12 

^imtsfe^aft amo3 amcm amo7 amu tm 

BJ03 



